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(a) 



(57) Abstract: Novel fi -latcam compounds represented by the following general formula (I) or pharmaceutically acceptable salts 
thereof which are useful as serum cholesterol-lowering agents: (I) wherein A u A 3 and A, represent each hydrogen, halogeno, C,. 5 
alkyl, Cw< alkoxy, -COORi, a group represented by the following general formula (b): (b) (wherein R, represents hydrogen or C,. 5 
alkyl),I$i group represented by the following general formula (a): (a) [wherein R 2 represents -CH 2 OH, -CH 2 OC(0)-R, or -C0 2 -Ri ; 
R 3 represents -OH or -OC(0>Ri; R< represents -(CH^R^CHj),- (wherein k and 1 areeaeh 0 or an integer of 1 or above provided 
that k+1 is an integer not more than 10; and R 5 represents a single bond, -CH^Hy-OCHr.^x 
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carbonyl or -C HJPH)-); provided that at least one of A„ A, and A, is a group represented by the above formula (a); A 2 represents 
C, alkyl, C,. 5 alkoxy, C,. s alkenyl, C,. s hydroxyalkyl or C,., carbonylalkyl; and n, p, q and r are each an integer of 0, 1 or 2. 
(57) St3: 

TIB— test (I) -Zm%i\Z>mm.(Dl3 -=> i>$ J*ib&®x-$>Zc fa 




(I) 



*JVm, C-COT^D+i/S, -COORi, (b): 

— (VPWi (b) 

H 3 C^CH 3 ' 

Rifcfc2k&J£-? N Ci-C»07/l/^f;Ht^5„) 
X-nit&, Xfcfc&sS (a) : 

I I (a) 

— R^O R 2 

C5$*s Ratt-CHsOHSs - CH.OC (0) -R»£Xtt-CO 
*-Ri£x fi»li-OHSXtt-OC (O) -R,g, R«fct- (CH 
i)«Ei(CHi)i- (fi l/\ kt 1 fcfc 0X14 1 W±(DgfSct* tK k + 
ll4 10«T(OSS!fft5.K JfcEstte^^Sll^ -c 
H = C H - N -OCH.-, *;^-;HXfl:-CH (OH>-Tfc 
T^rSf Ai> A»£i5A4CDV'*7'ix;rj> 1 -ptti&r.tgB ( 
a) ^T-^TSTfeio 

* = ;u t ;t, ife * . 

r- * £ ft 4 -e © &&tfi} tz ft $ L ft 5 Jg T * a . 
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WO 02/066464 



PCT/JP02/01481 



m m ft 

■«tt*M**iT^a <«* tts Lipid Research Clinics Progra 

■■.J.A».Med.Assoc.,1984,251,35iaV365). tf^ N HMG-CoA«5S** 
ffii|jM| 3 MrD- W | JHt j| m ^ T ^ o ^ 

I, TttH S^ttCRM*******^-^* 
(«*ttx Mevacor in Physician's Desk Reference, 49th ED, Medi 
cal Economics Date Production Company, 1995, 1584) 0 EOfc» x 

S*#*fS**i,TV** («*tt N M.A.Farboodniay Jahromi et al., 
J.Nat.Prod., 1993,56, 989., K.R.Price,The Chemistry and Biologi 
cal Significance of Saponons in Foods and Feeding Stuffs. CRC 
Critical Reviews in Food Science and Nutrition, CRC Press,1987, 
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26,27)0 ztit>(ommfo\Zs frmpnzou^xrv-frCDmw.*®! <• 

3. £ P. A. McCarthy et al. , J.Med. Chem. , 1996,39, 1935) c £tz^ jfcjft 
u l/*5 i P-;i/£©T£-£&/?-7 Atfs£%fc«££:tlTV^ ( 
0d£ & N S.B.Rosenblum et al. , J. Med. Chem. ,1998,41,973, B.Ram et 
al., Indian J. Chem., 1990, 29B, 1134. ^ ;i/^ttUSP498,3597) 0 

±t&-3 UXy" P — ;i/flRJ&IEgf£/S:£jj?-f o /? - 5 £ * Afli£4&8U 3£ 

0-*>*P>K16£fcfc&!K BTHSMoTBim 
J; t> /MBfcfl-ifc&ti*. Z(Dj3-?t ? Alb-^-O- p 

§PBtt5 (0!;tBU M.van Heek et al. , Brit. J.Pharmacol. ,2000, 1 
29, 1748, J. Pharmacol. Exp. Ther., 1997, 283, 157)o 

UX<TU-)\s&-f<tm§n££tlT^%> (0iJ;Lfc£W.D.Vacc 
aro et al., Bioorg.Med. Chem. Lett. , 1998,8, 313)„ bfrbs 
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Efc 1/ T Ic 1 * -5 o 

M#klT*»ftC-Bift C«*tfR.J.Linhardt et al., Tetra 
hedron,1998,54,9913, D.E Levy, The Chemistry of C-Glycosides;E 
lsevier Science;0xford, 1995. , M.H.D.Posteia, C-Glycoside Synth 
esis. CEC Press; Boca Raton, 1995) t t tc^ J 7 U y K ft? t + S 
CfcT, (1) *it#4t5^3j.^tUftifc^ 4 
MB^^ftfeWiSCfc^flrttTftt,, (2) *j» 



WO 02/066464 
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/3 



(I) 



(R3)r 

[5£* s Ai s As&tfA^ ikmm^s ad^> s Ci-c 5 ot;i/ 

^r-;i/^s C CsOTfrn**/^ -COORis (b): 



(5£>K R i&Tk^JiC^ C !-C 6 cDT;i/^;i/ST-fe2)o) 
•C^tSx ( a) : 



C^*n R^i±-CH 2 OHS^ -CHtOC (0) -RJXIi-CO 
2 -Ri«s Rsii-OHSXIi-OC (0) -RJ N (CH 
2 )kR 6 (CH 2 ),- (HU k t lliOXIi l&±©il&-e& tK k + 

H=CH-s -OCHi-s *;i/^-;HXIi-CH (OH)-fft 
SoD -C^-r^T-feDs A is A 3 RVA*<D\,^ttitf> 1 otti&r±E ( 
a) ^"T^r^T'^So 
A 2 (is d-CsOTi^Jl/is C i~ C sCDTVVn #*>8U Ci~C 



H3C CH3 



(b) 




( a ) 
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-jrss (i) ©as *<d$*-c n &^&&m<Dmm&ffitz «t d.> 

#> A 1 Bfcfc D 0 . 01~1000mg£l ~^0fc:^(t 
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(1) C4S*, 3R*)-4-{4-[(2S, 5 S , 3 R, 4 R, 
6 R) - 3, 4, 5-b'jth*P^>-6 - (b Y P A 
;t/h KD-2H-t7>-2-^;i/] 7 x - - l - ( 4 - 7;i/;t 
D7x-;i/) -3- [3- (4-7^tD7i-;i/) 7*at:;v] 

( 2 ) ( 4 S*, 3 R*) - 4- (4-{[5S, 2S, 3R, 4 R, 
6R) - 3, 4, 5 - N U t K P *>> - 6 - (t ?u*i/*?)l) ^ 
;i/hh*D-2H-^7>-2--f;u] 7 x - ;i, ) - l - (4 

- yjitfv 7 x^;i/) - 3- [3- ( 4 - 7;i/^D 7 x 70 b 
;v] T^-if^-^y- 2 

( 3 ) ( 3 S , 2 R, 4 R , 5R, 6 R ) - 2 - [( 4 - {( 4 S *, 
3R*) -1- (4-7il/tP7i-M -3- [3- (4-7)1* 
D7x~;i/) 7*Pb;i/] - 2 -3|-^rV7 , -fe*^^>- 4 7 x - 
;tO - 4, 5 -VT*.?-****/- 6 - (7-fe^;v#*^ 

^;i/t h* p - 2 H - >- 3 -mr-tr— b 

(4) (4 S*, 3R*)-4-(4-{[5S, 2R, 3R, 4R, 
6 R) - 3 , 4 , 5 - h U t K P* */- 6 - (h F D*$/* ^ 

;btb*p-2H-K7>-2-^;t/] *?-;t/} 7 x - ;i, ) -1- (4 

-7PP7x-;i,) - 3- [3 - (4-7;i/^P7x-;i/) 7*Ohr 

(5) (4 S*, 3R*)-4-(4-{[5S, 2R, 3R, 4R, 
6R) - 3, 4, 5-Mjfcb*P*^-6 - (tFD^^f;i/)^ 

;i/b h*p-2H-b7>-2--f;i/] 7i-;i/) - 1 - (4 

6 
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~* h*is7 x.=.fr) - 3- [3 - (4-7WD7ir;i,) roe 

(6) (3 S, 2R, 4R, 5R-, 6R)-2-[(4-{(4S*, 
3R*) -1- (4-* h^7i^) - 3- [3 - (4-7** 
D7x -^) 7*DK;U] -2-^^rV7-l?^i;>-4-^;i/} 7x~ 

. -4, 5 -i?7±?-)]s***,-e - 

^tKD-2H-K7>-3-^f;i/7-br-h 

(7) (4 S*, 3R*) - 4- (4- {[5 S, 2R, 3R, 4R, 

6 R ) — 3 , 4 , 5-hyt|fD+S/-6 - (tFD + J//^) ^ 
^tHP-2H-K7>-2-fM **/l<} 7i^) -1- (4 
_ ^^ 71 -^) -3- [3- (4-7^D7i = JH 7Db' 

(8) (3 S, 2R, 4R, 5R, 6R)-2-[(4-{(4S*, 
3 R*) - 1 - ( 4 - ^^;i/7 x - - 3 - [ 3 - ( 4 -7)\,*u 

7 x - ^ ) 7*Dir;i/] - 2 -tf* V7ffi;>- 4 --f ;u} 7x- 

^^71/] -4, 5 -^7^^;i/#* 6 - (T* ? 
^71/ 1 K D - 2 H-£v >- 3 ;i/7--fe^- h 

(9) (4S*, 3R*) - 4- (4 - {(5S, 2R, 3R, 4R, 
6R) - 3, 4, 5-hytKDdpS/-6 - (t|«D^^^f;v) ^ 

;wt Kd-2H-^7>^-2-^;i/] 7i_;i/) -1-71 

— 7I/-3- [3- (4-7;v^D7iz;v) 7ntr;i/] 7 H? ^ > — 
2 

(10) (3S, 2R, 4R, 5R, 6R)-2-[(4-{(4S*, 
3 R *) - l-7i^-3 - [3 - (4-7WP7ir» 7*0' 
^71/] -2-**V7M3-P>- 7x-;i/) -4, 

7 
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5 - ¥7*3- 6 i- (T±?)l7t**/ * ?))/) 
2H-^7>-3-'f;i'7-fer-h 

( 1 1) (4 S*, 3R*)-4-(4-{[(5S, 2R, 3R, 4 
R , 6 R ) — 3 , 4, 5-MJtFD^r>>-6- (kFD^'>^ 
^l/tKD-2H-t7>-2--fM *?-M 7 x ~ ;b ) -1 

- (4-7Wn7i-il/) - 3- [3 - (7xr:;i/) 7DKJ1/] 7 

2 

( 1 2) (4 S*, 3R*) -4 - (4 - {[(4 S, 5 S, 2R, 3 
R , 6R) - 3, 4, 5, - hUbh*n^^-6- (hFn^^>^ 

^/m k n- 2 H- bT9>- 2 --r;u] *?)y} 7 x - - i 

- ( 4 - 7;i/# P 7 x-;P). - 3 - [ 2 - ( 4 - 7;i/#P 7 i7 df- 
*/) x?-;i/] 7"tf 2 

(13) (3S, 2R, 4 R, 5R, 6R) - 2- [(4 - {( 4 S*, 
3R*) - 1 ~ (4-7iWD7irjb) -3- [2- (4-7;i/# 
D7x.7*$/) x^-;P] - 2 -^#V7« 4 -W 7 " 

- 4, 5 -vr-tr ft***/- 6 - (7-fe?-;i/:*^>/ 

( 1 4) (4 S*, 3 R*) - 4 - ( 4 - {[(4 S , 5S, 2R, 3 
R, 6R) - 3, 4, 5-hUth'D*^-6 - ( k f* D * * 
ju) ^;i/b Ko-2H-b-7>-2-^;i/] 7i-M - 

1- (4-7;i/^-P7x-;i/) - 3- [3 - (4-7Jl/tD7i- 

7*nt:;i/] -r-e 2 -^-^ 

(15) (4S», 3R*) -4- (4 - {[(4 S, 5S, 2R, 3 
R, 6R) - 3, 4, 5-HJfcKP*$/-6 - ( t h* P * >> / ^ 

8 
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(16) (4 S*, 3R*) - 4- (4- {[(4 S , 53, 2R, 3 
R> 6R) - 3 , 4, 5-MJk|*D*$/-6 - (tFD^^f 

- 7xrjM 3 - [3- (4-7WD7zr;i/) 

T-t?^>- 2 

( 1 7) (2 S, 3 S, 4R, 5R, 6R)-6-[4-{(4S*, 
3R*) -1- (4-7;^P7i^) -3- [3- (4-771/* 
D71 -^) r2-*^y7«^s»- 4 - <f ^j 7x~ 

/M *•;!/] - 3, 4, 5-hUt FD^^^t.F0-2H-t7> 

(18) 2- {4- [<4S*. 3R*) -4- {[( 5 S , 2R, 3 
R, 4 R, 6 R) - 3 , 4 , 5-hytKD*->-6-(tKD*$/ 

^b|fD.2H-e9>-2-0] 7x~,U- 
3- [3- (4-7MD7i-;i/) 7*Dt;k] -2-^+V7t> 
^-71/] 7i7^>} - 2-^J1/7B^>8i^i;^ 

(19) 2 -{4- [(4 8., 3R*) -4-{[ (5 S, 2R 5 3R, 
4R, 6R) - 3, 4, 5-HJtFD#^-6- ( tKD 

71/) -Wl/fc |tO-2H-K5>-2-f*] 7x^- 3 - 
[3- ( 4 - 771/^-D 7 x 7* P ] - 2 - # * V 7 V* V - 
71/] 7 xy- 2 ^-;i/7-n \z*>M 

(2 0) 2- {4- C(4S*, 3R*) - 4- {[(5S, 2R, 3 
R 3 4R, 6 R ) - 3 , 4, 5-MJfcKD*^-6-(tFD*S> 
^hpD-2H-i;5>-2-^] *?-7b} 7x^- 
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3- [3- (4-^Jl/7i-jk) 7*Db71/] - 2-t*V7ff J* 

(21) 2 - {4 - [( 4 S*, 3 R *) - 4 - {[( 5 S , 2R, 3 
R, 4 R , 6 R ) - 3, 4, 5-hUth*D^^-6 - (tFD^J/ 
* ^71/) ^71/ b Pn-2H-K5>-2-'f/l/] ^ ?-7b} 7j-^- 
3- [3- (4-^il/7 I ^;i/) - 2 -Or*V TV^V 

7x7=^>} - 2 -*?))s7u 

(22) (4S, 3R) - 3- [(3S) - 3- (4-7WD7i 
=.)l) - 3 - b K Ddr>>7-D b*71/- 4 - ( 4 - {[( 2 S , 5 S , 3 R, 
4R, 6R) - 3, 4, 5-h'JtHD^i/-6- (kFn^r^^ 
71/) ^71/ b h* P — 2 H - b* 7 > — 2 --f 7t>] ^^71/} 7 x.-;p) - 1 
- (4-7WP7xzjl/) >- 2 > 

(23) (4S, 3R) - 3- [(3S) - 3- (4-7WP7x 
-71/) - 3 - b p PJP^>7D fc*71/] -4 - (4- {[(2 S, 5 S, 3 
R, 4R, 6R) - 3, 4, 5 - MJtf P^i/-6 - (kFP^^> 

^71/ b h* D- 2 H - >- 2 -^7H ^ ^71/} 7 x^7lO 
-1-7 x^l/THf 3-*S>- 2-*> 

(24) (4S, 3R) - 3- [(3S) - 3- (4-7 7l/^D7x 
-7V) - 3 - b h* D^SX7P b7U] - 4- (4 - {[(2S, 5S, 3 
R, 4R, 6R) - 3, 4, 5 - h y b H D * > - 6 - ( b K D * 

^71/ b KD-2H-b7>-2~W7l/] ^^71/} 7 x^7lO 
-1- ( 4 ^71/7 x-7V) T-fe*^^>~ 2 -^-> 

(25) (4 S , 3R) - 4- (4 - {[( 5 S , 2R,*3R, 4 R, 
6R) - 3, 4, 5-hUtHD*S/-6 - (b KD**/* ^7l>) * 
7Vb h*D- 2 H-b^>-2 -4 7V] J*^} 7xrjp) -1 - (4 

10 
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~ 7Wn71 ^) -3- [3- (4-7WD7i'^) rot 

(26) (4S,3R)-4-(4 - {[(.2 S , 5S, 3 R , 4R, 
6 R ) - 3, 4 , 5 - h U t K D *$/ - 6 - ("fc j* d *■;!/) ^ 
;vhFD-2H-K7>-2--f;v] 7x-;t,) - l - (4 
-7 7V;*D 7 x -;i,) -3- [3- (4-7WD7I-J1/) -3- 

(27) (4S, 3R) - 4- (4 - {[(2S, 5 S, 3R, 4R, 
6 R ) - 3 , 4, 5-hi;tKD + S/-6 - (tpD*^^^) ^ 

~;i/-3- [3- ( 4 - 7;i/^D 7 xr.;v) - 3-t^V7nt;i/] 
7 -if ^>-2 

(2 8) (4 S, 3R) -4 - (4- {[( 2.S , 5 S, 3R, 4R, 
6R)-3, 4, 5 - h U t h* D * - 6 - ( t K n * * ?-;i,) ^ 
;mh'D-2H-t7>-2-^;i/] 7x^;p) - 1- (4 

-*?-7l/7x-;i,) -3- [3- (4-7WD7i^) -3-3- 

(29) 4 - [(4S, 3R) - 3- [(3S) - 3- (4-771/* 
D7x-;i/) - 3 - t FD^F^D^] - 4- (4 - {[(2 S, 5 
S , 3R, 4 R , 6R)-3, 4, 5 - h y t H D * >> - 6 - ( t K 
D*>>*^7P) ^l/kh'n-2H-t7>-2-^^] *?)l>} 7x 
-71/ ) - 2-^#V7€fj;z;H 

(30) 4~.[(4S,.3R)-4-(4-{[(2S, 5S, 3R, 
4R, 6R) - 3, 4, 5-h>JkKD*$/-6 - (tFP#^^ 
71/) ^tKD-2H-K7>-2-^] p<^7l/} 7x-;u) -3 

11 
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- [3- (4-7;W07ii;H - 3 -tf* v 7*d -2-* 

(31) 4 - [(4S, 3R) - 4- (4 - {[(2S, 5 S, 3R, 
4R, 6 R ) - 3, 4, 5-hUtKD^5/-6 - (tFP^i/^f 

^;i/t K d - 2 H- t^7 >- 2 7x-;i/) -3 

- [3- (4-7WP7xr;i/) 7D£;t/] - 2 -tfdfV TV?V 

(32) 3- [(2E) -3- (4-7JWD7i-^) -2-7* 
(4S, 3R) - 4- (4 - {[(2S, 5S, 3R, 4R ) 

6R) - 3, 4, 5-h>;th*D*^-6 - (tpD*^^^) ^ 

jvtFD-2H-^7>-2-^;i/] ^f-M 7x_;i/) - l - (4 

- 7 d 7 x t V 9 V y - 2 - # > 

(33) (4S, 3R)-4-{4-[(2S, 5 S, 3R, 4R, 
6R) -3, 4, 5-M;tb*P**>-6- (t Hn^j/^f ^ 
;i/b KD-2H-K5>-2-^;i/] 7i-jH - 1 - ( 4 - 

d 7 x - ;i/ ) -3- [3- (4-7WD7HJ1/) 7ne;i/] r-fe* 
^^>-2-^-> 

(3 4) (4 S, 3R)-4-{4-[(2S, 5 S, 3R, 4R, 
6R) - 3, 4, 5, - h U t h* D * */ - 6 - (th'O^ri'^^) 
^)VM h'D-2H-t7>-2-^V] 7xn;i/} -1- (4-7;i> 
^ D 7 x n ;i/ ) - 3 - [3- ( 4 -7 7 x-;u) 

7*Dt;i/] :r-e^>- 2 

(35) (4S, 3R) - 3- C(3S) - 3- (4-7WP7i 
~;i/) -3-b Kn#*>7*D b;i/] -4 - {4- [(2 S, 5S, 3 
R , 4 R , 6 R ) - 3 , 4 , 5 - h 'J t h'D^r N > - 6 - (tl»P^. 

12 
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^hKD-2H-t7>-2-^;i/] 7I-JH -1- ( 
4-7JWD7iz;i/) 2 -^-> 

(36) (4 S, 3R) - 3- [(3 S) - 3- (4-7WD7x 
-;!/) -3-k KD^$/7-DhVl/] - 4- {4 - [(2S, 5 S, 3 
R , 4 R , 6R) - 3, 4, 5~hUhh*D^^-6 - (bFD^-> 

^;i/k h*D-2H-t7>-2-^f;i/] - i - ( 

(37) (3R, 4R) - 3- C(3S) - 3- (4-7WD7x 
-») - 3-kl«D*S/7D^] - 4- [(2 S, 5 S, 3R, 4 
R , 6R) - 3, 4, 5-M;tKP*$/-6 - (tfD^i'^ 

ji) k h* d - 2 H - t 5 > - 2 - -f >v ] -i-7i-ii/7-gfj; 

>- 2 

(3 8) ( 4 S, 3R) - 3- [(3S) - 3- (4-7^D7i 

» 

-;i/) - 3-hKD^V7DK;i/] - 1 - ( 4 - {[( 2 S , 5 S , 3 
R , 4R, 6R) - 3, 4, 5 - MJ t h'P^i/ - 6 - ( k K D * * 
* ^;i/k h*D-2H-k7>-2--r;i/] p< ^ x - ;i/) 

-4- (4-7WD7iz;i^) T'-tf^V- 2 

(39)(4S, 3R)-3-[(3S)-3-(4-{[(2S, 5 
S, 3R, 4R, 6R)-3, 4, 5 - htf k K P * >> - 6 - ( k b* 
n^^^^^) ^;i/k KP - 2 H-k^> - 2 ^^;^} 7x 

~;v) - 3 - k h* p^$/7*p k;H -i-7x-;u-4- (4 -7;i/ 

(4 0) (3R*, 4R*)-4-(4-{[(5S,2R,3R,4 
R, 6R) - 3, 4, 5-hUtFD*S/-6-(kFD*3/^^ 
;V) ^tFD-2H-Kf>-2-^fA] 7 x -3 
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- [3- (4-7WD7i-jl/) 7n£;i/] -1- (4-7;l/*D 
7 x T-tf ^-^>- 2 

(41) 3 - ((3S) - 3 - t FD*J/- 3 -7 x-;U7*n k;i/) 
(4 S, 3R) - 4- (4-{((5S, 3R, 4R } 6R) - 3, 4, 
5-hDtFD^>-6 - (tFP^ri/^^) 1 K D - 2 H - 
£7 >- 2 ->f 7xn;i/) - 1 - ^x-^^-k'^^V- 
2 

(42) 4 - [3 - (3S) - 3- (4 -7WD7i;jl/) - 3 
-th*D^r^7*Pt:;i/](4S, 3R)-4 - ( 4 - {( 2 S , 5 S , 
3 R , 4 R , 6 R ) — 3 , 4, - (HFd# 

^;i/k HD-2H-t7>-2-^;i/] 7xx 

(43) 4 - ( 4 - {( 5 S , 2 R , 3R, 4 R , 6R) - 3, 4, 
5-hUfch*P3^>-6- (brn*>>^JV) ^;i/fch*D-2H- 

tT7>-2~-r;w] 7x~;i/) (4S, 3R) - l- ( 4 - 

* f-;i/7 x-;i/) -3- [3- (4-7JWP7x;^» x^;H 

(44) 3 - (3-7i^^7DKM ( 4 S , 3R) - 4- (4 

- {( 5 S , 3R, 4 R , 6 R ) - 3 , 4, 5 - h U k b* P * - 6 

- (th'D^ri/^;!/) ^;i/t Ka'-2H-k5>-2-w;i/] 

7i-jl/-l-7x^7^^>-2-t> 

(45) ( 4 S , 3R) - 3- C(3S) - 3- (4-7;^D7i 
-JU) - 3- bFP^^7*otJl/] - 4 -' (4 - {[( 2 S , 5 S , 3 
R, 4R, 6R)-3, 4, 5 - H; t K P * - 6 - ( k K P * * 
^^;i/) ^;i/k h , D-2H-t7>-2--f;i/] x^ >} 7 x - ;u - 
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1- (4-7;i/tD7xr;i/) T-tf ^9>- 2 

(4 6) (4S, 3R) - 3- C(3S) - 3- (4-7^P7i 

- 3 - t Kn*S/7DK^] - 4- (4 - {[(28,5s, 3 

R , 4 R , 6R)-3, 4, 5 - h!) t + - (kFP^J/ 

1- (4-7>tD7i-jl/) 7-bf^y >- 2-;*> 

(4 7) (4 S, 3R) - 3- C(3S) - 3- (4-7Wo7i 
-71/) - 3- tFD^J/7n K/l/J - 4 -(4-{[(2S,5S 5 3 
R , 4 R , 6R) - 3, 4, 5 - h V h h* D * i/ - 6 - ( k K D * 
* ) ^71/ 1 FD-2H-t7>-2--f;i/] - 1 - 7p ^> - 3 
7ir^-l- ( 4 - 77l/;tD 7 x 7'-^^>^>_2- 

;*> 

( 4 8) ( 4 S, 3R) - 3- [( 3 S ) - 3- (4-7Wn7i 
-71/) - 3 - t FD^>>7pt;H - 4- (4 - {[(2S, 5 S , 3 
R , 4R, 6R) - 3, 4, 5-hUtKD^>-6- (tFo^i/ 
^^•^) ^.71/ b KD— 2H — b"^>— 2 — T7U] /D^M 7i-JI/ 
-1- ( 4 - 771/^-D 7 r-tf 2 -^"> 

(49) 3 - ((3S) - {4 - [(2S, 5 S, 3R, 4R, 6 
R) - 3, 4, KD^r»/-6 - (b FD^J/^f;V) 

t|>-D-2H-t7>-2-^l/] 7 x - - 3 - t Kd*^7*d 
W(4S, 3R) -1, 4-t*7 ( 4 - 771/^-D 7 x ~;b) T-fe* 

(5 0)(4S 5 3R) - 3- COS) - 3- '(4-7Mn7x 
-71/) -3-k Pd + *>7*dk;|/] -4-(4-{[(2S,5S,3 
R, 4R, 6R) - 3, 4, 5 - h U k h* D * - 6 - ( k K D 
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*3-)V) ^-71/ b FD-2H-t7>-2--fJl/] * h#*>7Pb7l/- 

(5 1) (4S, 3R) - 3- [(3S) - 3- (4-7;i/tD7i 
-71/) - 3 - b h* D^>7P b71/] - 4- (4 - {[( 2 S , .5 S , 3 
R , 4 R , 6R) - 3, 4, 5 - h U b K P * - 6 - ( b K P * 
t^fr) pn-2H-K7>-2-^] b^>- 2 -7P 

^>-3--i'7I/} 7i-jl/-l - ( 4 -7;i/*P 7 x-7lO 7*-fe?^i7 

> - 2 - * y 

(52) ( 4 S , 3R) - 3- C(3S) - 3- (4-7MD7i 
^71/) -3-b KD^i/7-Dt:;!/] -4-(4-{[(2S,5S,3 
R , 4 R , 6R) - 3, 4, 5 - h '7 b K P * $/ - 6 - ( b h* P * 

^ ^71/) ^71/ b K P - 2 H - b? > - 2 - «T 71/] - l-7f >-4- 
-f7l/} 7x-;i/-l- (4-7j^P7i-ll/) rHf^-y>-2-* 

(53) (4 S, 3R) - 3- C(3S) - 3- (4 -771/:tP7x 
-71/) -3-b KP3^7Pb7l/] - 4 - ( 4 - {[(2 S, 5 S, 3 
R, 4R, 6R) - 3,4, 5 - h >J t FD+'>-6 - (b h*P*$/ 
^71/) ^71/ b h'D-2H-^7>-2-^;i/] 7-?- 71/} 7xrjP- 
1- ( 4 -77V;tP 7 x^71/) 7-fe*^>- 2 

(54) (4S, 3R) - 3- [(3S) - 3- (4-7;VtD7x 
-71/) - 3 - b K P3^>7*P £71/] - 4- (4- {[(2 S, 5 S, 3 
R, 4R, 6R) - 3, 4, 5 - h >j t Fn**/- 6 - (t Kd^>> 
^f-71/) ^71/ b h'P - 2 H-b?> - 2-^71/] - 1 > - 5 
-^71/} 7x-7l/- l- ( 4 - 77l/^P 7 x^7l/) 7!-B?-$> V - 2. - 

16 



WO 02/066464 PCT/JP02/01481 

(5 5) (4 S, 3R) - 3- [(3 S) - 3- (4-7WD7i 
- 3 - fc KD^r^7Dt;i/] -4-(4-{[(2S,5S,3 
R , 4R, 6R) - 3, 4, 5 - h "J t h'D^i/ - 6 - (hh'n^J/ 

-1- (4-7jUD7x-Jl/) 7*-fe?^>- 2 > 

(5 6) (4 S, 3R) - 3- [(3 S) - 3- (4-7M07x 
-3-t KD + ^70t;i/] -4- (4- {[(2S, 5S, 3 
R, 4 R , 6 R ) - 3 , 4, 5 - h <J k h'o^J/- 6 - (th'D^t-^ 

*?-;i/) fd-2H-i^7>-2-^h x *•;]/- 2 --r 

7 x 1 - (7x-;v) T-fe*^^>- 2 -^-> 

(57) ( 4 S , 3R) - 3- [( 3 S) - 3- (4-7WD7i 
-;i/) - 3- t F d^^d^] - 4- (4 - {[( 2 S , 5 S , 3 
R, 4R/6R) - 3, 4, 5-h>Jfch'n^>-6- (tFD^f^ 
^;i/) KD-2H-h*7>-2--Y;v] x^;i/- 2 --f A) 

7x-;i/-i- ( 4 ^-))yy x x;i,) 7*-fc?^>-2-;r> 

( 5 8 ) ( 4 S , 3R) - 3- [( 3 S) -3 - (4-7MP7i 
x;v) - 3 - t K u**/7u - 4- (4 - {[(2S, 5 S , 3 

R, 4R, 6R) - 3, 4, 5 - h V k Fd*J/ 7 6 - ( * * 
SO ^)Vt|* o-2H-k7>-2 ->f x?-;i/ - 2 ;i>} 7 x 
- ( 7 x x ;i/ ) 7--y^^>-2-^> 
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# (B) Sffi^fc^'Jn^^-^x a - N - ^ - D - 

by-$.-y--Vl£tt-rZ&M¥&]$:fe&Z, Mark von ltzstei 
nf>©;£& (Org. Lett., 1999, 1,443-446) fcft^ Jfc«H8ft bfc„ 



CH 2 OH 
^ (A) 



No Reaction 



CH 2 OH 

HO v^o 

RHAc mx 
(B) 



CH 2 OH 

H0 Y^o 



"OH 
RHAc 
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; a ~ N -7-fc^;i,-D -is? $ h 1M - & — M tHAI 
0. 3 2 unit (1. 6 9 unit/ml 0. lX'BSAmo. 5M 

mm ; tx-ymmwrn ( P d = 3 ) 0. 6 m 1 

Um ; 3 5 °C 

• ^•h^AMiO. 6ml, ®^0. 3 2unitt^x. N 3 5 "Ct 
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4 - ( 4 - {C(5S, 2R, 3 R, 4R, 6R) - 3, 4, 5 - h 



> - 2 - ^1/ D .X^M 7x-;U) (4 S*, 3 S*) -1- (4-7 
;i/^-p 7 x-;iO -3- C3- (4-7WD7i->) 7Dt;H 
T-fe*^^>-2-^-> (<b-&t) (2)) 



###1 1 - a : fc&m ( 1 - 4 ) 

ft<&$J (1-2) (5. 37g)<DTHFfc«(70mL)fcN 9 
— BBN (5 0mLs 0. 5M T H F fciO*> 5 NfF^SP^jS 

$ft 1/ fe o 

KJfefft*S[fi**C^aJts KiPOi (10aL, 3M jdcigft) § 

An* l 5#RB«#bfc. ^c^4 - ( t -7?-;b^^;i^> y 

ya^so-zy (3. 0 1g)s p d c 1 2 (d p p f ) ( 
0 . 7 3 g) ODMFjgft ( 1 0 0 mL) £*DXx 18fifllgJllfc, 

TBAF (1 5mL, 1. 0M THFifM) £flP;ls 3I$IHS#U 

7^77^ - (If|xf^x7f;i' : ^*tf>= 1 : 2 ) fcT»SS 
Us <b^^l (1-4) £ 3 . 5 8 g N ■ 2fxg (ft* 5 6 X) tZ'&tco 

Mass (ESI) m/z : 662 (M+H 2 0)+ 

IR (KBr) : 3430 cm-« 



OH 




F 
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1 H-NMR (CDCl 3 ):2.71(dd,J=8.8,13.2Hz),3.13(dd,J=2.4,14.2Hz), 
3.32~3.36(m,2H),3.45~3.50(m,lH) N 3.60~3.74(m,4H),4.48~4.68( 
m > 6H),4.80-4.95(m,4H),7.18-7.37(m,24H) 

#%0O 1 - b : {b&® ( 1 - 5 ) (D&m 

(1-4) (3. 6 g) ®^DD*;^gI (2 2. Om 
L) fc s Mn0 2 (9. 6 5 g) $Jp^. N 2 m M^Mm b tz 0 Rfo 

^ft(l-5) «3. 46g (JR*9 7%) tUT fife. 

Mass (ESI) m/z : 660 (M+HzO) + 
IR (Or) : 1692 cm-> 

1 H-NMR (CDCl 3 ):2.77(dd x J=8.8,14.2Hz) % 3.16-3.20(maH)s3.32 
~3.36(m,2HK 3. 49(dt,J=2. 0,9.3Hz), 3. 61-3. 66(m> 3H), 3.72(t, J=8. 

8Hz),4.46-4.67(m,4H),4.81~4.97(m,4HK7.18-7.41(m,22H),7.74( 
d,J=8.3Hzh9.95(S,lH) 
<b£M ( 2 ) (D&m 
( I ) <b<&® ( 1 - 5) ( 3 . 46g) ©b^x>S»(54. 0 
mL) fc> ^ ( 3 . 4 6g), h *,)],& (#!&«)> 

P-7Jl/tD7-iJ> (0. 6 1mL)£iD;L\ 1. 5BM2nftS% 

(II) ( I ) -C»£ilfctfi£4fe© h;i/x>ii (54. 0 mL) t 
nBuaN (5. lmL) ZMZtzo 5- ( 4 - 7 D 7 x 
*l/*>m*ti U h* ( 1 . 16g) ^Jinx, 1 5 1$l!aj&D&»«&Lfc«, 
IN HC 1»« ( 1 5mL) ZMZ, 1 5#H»#l/fc. 
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(III) (II) T'lf t>htcfc&®£M e OH : T H F = 5 m L : 1 m 
L©8^»«C 1 0%Pd-C ( 2 0 0mg) Ztoz., TkfciRSfcTg 

0:1) ictiils <b£% (2) H4mg (JR* 2 6%) £f#fco 
Mass (ESI) m/z : 554 (M+H)+ 
IE (Or) : 3376, 1737 N 1503, 1218 cm-i 

1 H-NMR (CD 3 0D):1.82~1.98(iv4H),2.65~2.78(m,3H), 3. 09-3.39 
(m,7H),3.64(dd,J=5.4,12.2Hz),3.77~3.81(m,lH),4.94~4.98(iaaH), 
6.98~7.05(m,4H) % 7.18~7.22(m,2H),7.30~7.33(m N 4H)v7.38(d,J=7. 
8Hz, 2H) 

MtfoM 2 

4 - ( 4 - {C( 5 S , 2 R , 3 R , 4 R , 6R) - 3, 4 , 5 - b 
iJ7tf^^-6- ( 7 -fe h * *s * ) -^tKD-2H-K5 

> - 2 - -f ;iO ? x .= ;p ) (4 s*, 3S*) - l- (4-7 

WD7ir;k) -3- C 3 - (4-7;^D7i^;i/) 7nt^ 
7-tf?-^>- 2 (fc^tl (3)) 

OAc 
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ib<&® 2 ( 6 0 0 mg) (Di&ih*?-U > (11. OmDMtE 
t 3 N (0. 77mL)s Mykffiffi. (0. 4 9 mL), DMAP (MM. 

V^y 1— (@^^x^;i/^^^;u : ^^-y->= 1 : 2) £TffMU 
-fb^rfe ( 3 ) §60flmg (1R^7 7 %) texmtco 

Mass (ESI) m/z : 722 (M+H)+ 

IR (KBr) : 1749 x 1506, 1380 N 1221, 1029 cm-» 

'H-NMR ( CDC1 3 ):1. 82-1. 84(bu4H), 1.93(S,3Hh 1.97(S, 1.5HK 1.9 
8(Sa.5H),1.99(S,1.5H),2.00(S, 1.5H),2.02(S,3H),2.61~2.64(m,2 
H),2.79-2.82(m,2H),3.07~3.08(m x lH),3.56~3.69(m > 2H),4.02~4. 
23(m,2H),4.58(d,J=2.4Hz),4.89~4.95(ii,lH),5.03(t,J=9.3flz) % 5.17 
(t,J=9.3Hz),6.90~7.007(ffl,4H),7.08~7.12(m,2H),7.18~7.24(m,6 
H) 

#%0>J 2 : ( 2 - 2 ) CD'S® 

4- (2, 3, 4, 6-7h7-o-A>j;jl/-^-D-^;i/3t 
7,^;i/) ^.>^;i/T;i/=i— ;i/ (<b-&^ (2-2)) 



P - ( t e r t -7f;^7i-jk>Dir^Mfii') -r/p^e^ 
>-fe*> (6. 66g) t-7 8'CenBuLi (10mL N 1. 57 
M ^*V>®m Ut^C^^t) (XI) ^-7 



OBn 




OH 
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r =7^y¥)\/ 7)^*7 P/7n> (I) (7. 3 1 g) fc^T t fco 

&&L : Effi"Zt&iskLtzo «iET»«6*e*bs ae»S«©SJf6fcffi 

5. tltclh£®)%:i&{b*?- \y > ( 2 6 mL) fcfcj!? Us - 5 0 °CT* 
EtsSiH (0. 82mL), B F 3 • E t 2 0 (0. 33mL) £ in 

i. 5^^m#ufco fissimw7K^in^s inmmn'&s wan 

3 ) -CttSftU <b&W(2 -2)1. 48mg (Jfc* 1 5 

IR (KBp) : 3388, 1452x 1362, 1210s 1068, 1026 cm-' 

1 H-NMR (CDCl 3 ):3.49-3.'81(m,4H),4.04~4.96(m,13H),6.92-6.9 
5(m, 2H)s7.09~7.76(m, 2H) 

#%0|J3 - a : fc&m (3 -a) O^rfifc 

4 - (2, 3, 4 , 6-rh7-o-^>^;V-i9-D-^3t 
7^>;i>) F^i/^if^/f^x7f;i' Ub-&$3 (3 -a)) 



<b^rt) (3-l)(555mg)s ^^-p-tFP^>^ 
-h (1 5 3mg)> PPh 3 ( 3 9 4 mg) ©THF (5. OmL) 
8«fcD IAD (0. 3mL) fcinits 2 2 HtlSilft U fco ^EETil 
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: ^*y->= 1 : 3) tt§^U ibS® ( 3 - a) £ 1 8 0 m 
g (JR^2 6 %) T-fffco 
IE (neat) : 1713^1605^1434x1359^1248,1164 cm-« 
1 H-NME (CDCl 3 ):3.49~3.77(m>7H),3.89(s,3H) x 4.07~4.11(m,lH), 
4.19~4.22(maH),4.51-4.60(m,4H)\4.82~4.89(m,2H),4.94(s,2H), 
6.87(d,J=8.8Hz^2H)^7.15~7.36(m,20H),7.96(d x J=8.8Hz,2H) 
3 - b : <b£r$) ( 3 - b ) (D&m 
4- (2, 3, 4, 6-rl>7-o-'<>^l/-^-D-^^ 

^y.^>;i/) ^ h^^>oj;;i/7;^-;i/ (<fb-&ti (3-b)) 



LiAlH 4 (lOmg) <D — 7- )]/ ( 5 mL) lb£rtl ( 

3- a) ( 1 8 Omg) (D^-^;v (5mL) 0 °C C Tin ;L 0 

gfifcT 1 5#iaiR#l,fc&fc* (2. OmL), 1 5 % 7K $Mb h 
U^A**tt (0. 5mL) ZMZtco -te^ h55i^s 

: ^*?>= 1 : 1 ) fcTJRSSU -fb^rt? (3-b) 1160m 
g (JK*9 3%) -Cfffeo 
Mass (ESI) m/z : 684 (M+H+Na)+ 
IR (neat) : 3442 cm-* 

1 H-NME (CDCl 3 ):1.56(s % lHK3.49~3.53(m,lHK3.60~3.77(m>6HK 
4.08-4. 12(m N lH)x4. 20-4. 23(m, lHM.52~4.61(i.6HM.85(ABq, J= 



OBn 




OH 



66 



WO 02/066464 PCT/JP02/01481 

11.2Ha,2H),4.93(s,2H)x6.88(dxJ=8.8Hz^2H)v7.15-'7.36(in,22H) 
3 - c : <b^rt) (1-14) 
4 - (2, 3, 4, 6-rh7-0-^>^Jl/-/J-D-^;i/3K 
7 ^ ^>;i/) ^>X7il/rk K (1-14)) 

OBn 




1-14 



(I) [4 - (2, 3, 4, 6 - x h7-0-^>^;i/-/3-D- 

n tr ^ y ^ ^ ) h;i^x>o. 3 goffl&ft^fSi 3 mL^ffitx N 

BSO. 9 g^V^Jl'M-t*^ F 0 . 0 5g$Jl0^.s 21$ Him 

— (||ifM7rib : ^*-tf->= 1 : 8) ttMlfc. 

(II) (I) J; D»€>*ifc:7D i efl: ( 2 2 4 mg) ODMSO (3 
mL) NaHCOa (45mg) ^Stt 1 8$P^ 
1 0 0 t Gtt4l$Fli}fbfes RJfcfcfcft&ai^l'XXT 1 ^ (30m 

AttaHLfc. i8&£®£f*i:> (1-14) 
tt4&5i2:bTJK*2 6% ( 2 II) -Cfffco 
Mass (m/e) : 436 (M+), 394,307,273,245, 214,163, 135,105, 77,51( 

BP) 

IE (neat) : 2914,1641,1437,1257,1017,954,708 cm-i 

1 H-NMR (CDCl 3 ,400MHz)(5 :1.96, 1.97,2.06(12H,eaeh,s),3.75-5.4 
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0(7H,n),7.96x8.02(4H,ABqhl0.06(lH,s) 

2-(4-C4-.{(5S, 2 R, 3 R, 4R 5 6R) - 3, 4, 

-fcT5 >- 2 --f ;iO.^;U} 7 x - ;i/ ) (4S*, 3 R*) -1- ( 
4-7Wn7i-iV) -3- C 3 - (4-7WD7i^) 7*0 

-f y*T3/y h* (lb-£r$3l 9) 



( I ) (4-4) (3. 19g)<DT-feb>(22. O.m 

l) ^rtts 2 - y p ^ vss^oc^;u ( o . 7 7 mLK mmti.v 
t?J± ( o . 9 7 g) £fln;U 4 o ntp^in^ii^bfeo g^T-ife^gK 

33§u zmzmmLtzo vxvk -ft? a?d ^ h^?7 

-f - (Sl^^^^ : ^^i^>= 1:3) ttlMlfc, 

(II) ( I ) T-f#£>ftfctti£#!/ (2. 93g) ^x^y-^-xh 
7t P D77>SM (1 : 1, 40mL) £&J5f Lfco 10%Pd 

-c (o. 3 g) zmz, ymnmymutx 3mmmnhtco 

- (^dd*;1/A : ^^y-;i/= 1 o : 1) £THMU 1 8 

* .( 1 . 21g, 5 1. 8% (2IS))' £Tf#£o 



OH 
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{b-S® 1 8 (-4 0 0ms) Or F7th'D77 ( 5 : 

1, 3mL) fcTk^-fb «J r«)A (5 0mg) *iD*. N gfi-C8B5B8 N 

1 ) fcTJltM-r^ fcs ih&m (19) ^ 3 7 7mg (JR*5 1 . 0% 
(3lg)) fct^So 




Mass (ESI) m/z : 636 (M-H)" 
IE (KBr) : 3400x1722,1503 ca-» 

1 H-NMR (CD 3 0D):1.53(sx6H)a.81~1.95(m,4H),2.65~2.68(mx2H) N 

2.72-2. 78(aulHh3. 09-3. 41(m,7H)> 3. 62-3. 66(nulH), 3. 77-3. 82( 
nu lH),4.81(d,J=2.0HzaH)x6.85(d N J=9.3Hz,2H),6.97-7.02(m,2H)x7. 

18~7.22(mx4H)>7.30(dxJ=7.8Hz,lH),7.38 (d, J=8.3Hz, 2H) 
^#16 #1 4 

6 - C( 4 - {( 2 S*, 3 S*) -1- (4-7iUD7j-ib) 
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-3- C 3 - (4-7;^D7ir;i/) 7*D - 4 * 7 T -iz 3=- 

2 - >f M ( 2 S, 3 S , 4 R , 5 R , 6R) - 3, 4, 5 - 

S'f h* «b-&® 1 7) 




4b-&$J 2 ( 3 0 0 m g K TEMPO (2, 2, 6, 

l 7 u-7^5b;u) (lOmgK KB 

r (10m g) <DT*b-hV)\s (6. 6mL) ^^{CfiSlPfilTk ( 
6. 6mL) N NaOCl (6. 6 m L) £jin;U fgfct3gP^I 

2*9 a-? 7 4 — (^dp*;i/A \ ; — ;i/= l o : l ) fr 
tt«U fls^fcl 7490mg (l&^2 9. 4%) ttlfc, 

Mass (ESI) m/z : 566 (M-H)~ 

IR (KBr) : 3388,1737,1509 cm-i 

1 H-NMR (CD 3 0D):1.82~1.97(m,4H),2.65~2.68(m,2H) v 2.71~2.79 
(m v lH) N 3.12-3.24(m, 3HK3.34~3.52(m,3HK3.62~3.68(m > 1HK4.84 

(d,J=2.0Hz N lH) > 6.98~7.05(m,4H),7,18~7.21(m N 2H),7.29~7.37(m, 
6H) 

4 - a : ib&%) ( 8 - 2 ) (D&m 
D - p -s<>V;i,#*$>7 x-jVFV */> (8-2)) 
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OBn 




8-2 



D-p-h FD^^7i-;K'JS/> (8-1) 16. 7g©2N 
-NaOH7Xft 5 0 mLlit CuS04-5H 2 0(12. 5 g) 
©7X1 0 QmL&mmZMz., 6 0 o CT- lB#|H»#'r*« RfoWL&& 
UZ-Zft^V, 2N-NaOH*SI50mLs * # J 5 0 m L s 
^>^|//DT^ HI 3. OmLSJniU ^iS"? 2 0 B#IH9m*r 3. 
#fffi$j£6mUN *x 7-fe h >£T&#b£&, 1N-HC1*!* 
3 0 OmLfci&DiU ^^T* lH^jilftSo *rffl«!»&3*U *s 7 
■fe h >lCT^^bs &mTZ> tih^m (8-2) S13. 1 8 g (JR 
$51. 3 %) -CSS, 

Mass m/z : 212 (M-45)+, 122, 91(base), 65 

IE (KBr) : 3022,1587,1509,1389,1248,1008 cm-> 

1 H-NMR (CD 3 0D):5.07(s,lH),5.16(s,2H),7.12(d,J=6.8Hz,2H),7.3 
4~ 7 . 48 (m, 5H ) , 7. 45 ( d, J=6 . 8Hz , 2H ) 

##00 4 - b : fc£«9 ( 8 - 3 ) 

(fc£«> (8-3)) 



<b£r$J (8-2) 12. 53gCDTHF-7k (1 4 OmL) 
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tWh'Jx^7^> (16. 4 mLK (Boc) 2 0 (13. 

5mL) *JO^Sffl7?4«FBB«#1-S« THF^iEg*b, SS* 
1^10 %*x>KzJc$gJftfcx p H 4 tt5o Slif/HXTJI/ ( 

1 0 OmL x 3 ) ttfcHU ttiB«[*7k (100mLx3) «|«JA*7k 

(lOOmLxl) ttWU m&mWl± V U ^AtT^itSo 
&&£®ifeU ( 8 - 3 ) $17. 4 g f#fc 0 

Mass m/z : 357 (M+), 331, 301, 283,256,212, 148, 120, 91(base) 

IE (KBr) : 3298,2968,1791,1656,1608,1506,1452,1392,1242,1161 



1 H-NMR (CDCl 3 ):1.23(s,9H),5.05(bs,3H),6.94(d,J=8.3Hz,2H),7. 
32-7.41(m, 8H) 

4 - c : ( 8 - 4 ) 

(3S) - 3- [4 - (^>^;i/;**>>) 7 x - - 3- [(t 
-7*1^^) S J ] 7Dtt>l^>^;Vx^r^ (ft 

&m (8-4)) 



ftl§r# (8-3) 14. 4gOTHF (80mL) 
h y 3L?>i7 K y (5. 9mL), ^;^;^dp*;m-F (5. 
8mL) £Ja&s 40^FI|#lfciCH2N 2 /Et 2 O ( N , N- 
^^f;i/-hnv)l/7 (30g), E t 2O (lOOmL), 40% 
K-OH*** ( 1 0 OmL) J: &MB) Ztoz., 1 . 5iP4I#t§o 
A c OHteT^fJO^Ty * * >ZftM\stz'&s (10 0m 



OBn 




8-4 
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L). * (lOOmL) ZlM%.±T*®m\stz'&s x-?Mh^i 
Lmmm^Tk (100mLx2K ti&m-ki&Tk (lOOmLxl) iz 

HF :;J( (80mL : 15mL) 

hO. 9 3g®h'Jxf;i/7^>8. 3 mLjS«&iD*> ISt2i 
SM«i-r^/ (lOOmL) fcT#RU 1 0%H 
C l*jg» (50mLx2h 7k ( 1 0 0 mL x 4K ISlD^^Tk ( 5 
OmLxi) fct&fr U h U 7 AT?«*f So 

SI, a^^T-fe b-h (80mL) MhLfetDBU7. 0 

Eft«S»ixf^x^f> ( 1 0 OmL) t^HO%^x>i 
zk*S*S ( 5 0 mL x 2 ), tSfiimW* ( 1 0 0 mL x 1 tlftj&jgzk 
(lOOmLxl) fcT«fe#U ^zkE^^- HJ£AfcTS£«*S. 

^|^>iJ^iVA7A^nY^77-f - (flflftx 
^;i/:c*;r> : n --s^-lt > = 1 : 2) fcT*S«-f S bfc&W) ( 8 - 
4) $10. 35g -(Jfc*5 5. 7%) ti5o 
Mass m/z : 461(M+),404, 360, 314,270, 212, 180, 121, 91, 57(base) 
IE (Or) : 3394,2956,1731,1689,1500,1290, 1224,1149 cm-i 
1 H-NMR (CDCl 3 ):1.51(s,9H),2.89~3.12(m,2H)>5.10(s,4H),5.09 
~5.13(m,lH),6.99(d,J=8.8Hz,2H),7.30~7.54(m,12H) 
##00 4 - d : ibS® ( 8 - 5 ) <D&1& 
(3S) - 3-^^7-3 - [4 - i*>VJU**t/) 7 x-;i/] 
rpK*^8^>^;i/x7f^ttKtt (8-5)) 
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OBn 




8-5 



( 8 - 4 ) ( 3 . 0 0 g) ©||xfjH7r;i/ (30m 

l) mmt i 7%mm-3.# omLfcjta*.* 3n^F^m# 

t^. &J5M£g£U ait (IlifjUXrjl/ : n-^*i>-> 

= 1 : 4) %m%.s ^ifbtv ^^1" 5 Mb£r^ ( 8 - 5 ) £ 

2 . 4 6 g (Ifc* 9 5. 2%) T-mZo 
Mass m/z : 361 (M-36. 5)+, 344, 270, 147, 121, 91(base),65 
IR (Or) : 3016,2908,1725,1581,1512,1299,1245,1185 ci-i 
1 H-NMR (CDC1 3 ) % :3.05(dd,J=6.4Hz,18.3Hz,lH),3.27(ddsJ=6.4Hz, 

16.8Hz,lHh4.64~4.65(maH),4.94~5,03(m,4H),6.89(d,J=8.7Hz,2 

HK7.15~7.41(m,12H),8.77~8.78(m, 3H) 
4 - e : ( 8 - 6 ) 

(4S) -4- [4- (^>^;i/^^S/) 7i^;i/] r-tr^s;^- 

2-*> Ubilrt) (8-6)) 




8-6 



( 8 - 5 ) ( 6 . 48g) (Dwmx-f-frx-XTKmmmtyk 

(1 5mL) ^iP^s 1 M-K2C O 3 &®miZTT)l-t> 'Jl$tt5, 
Mxfil/x^ril/ (3 0mLx2) ffl&U ffl £H$ £ SSftrtig* ( 
5 OmLx 1) ttftift, ilTK^^^-h U ^AfcT^Jil-^o 
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6mL, h V * 3- friz ij;^P7-f K 2 . 7 mL&in*N gfi-C 1 4 

6 5 mLSjfti: *#T 2 M - t - 7?)^ i, £ A * a 5 
-f.K-x-T^fctt 1 0 . 7mL§jD^s g&T* 1 8 P* HHJtttf 

b> / «a«J*fl5 7 , > i E-rzk** (50mL), 
;H7riM5 0mL)s 10%HC I** ft (5 0 m L) £J0;L> 

(5 OmLxl) itBt5o -&;fo-£fc;&$SJi &7.k ( 5 0 mL x 
1 ) s gSfnaW* (5 OmLxl), mm&i&fc ( 5 0 mL x 1 ) \ZX 

iJ^J^7A^DYh^77^ - ( ^ n n A : z-te h > = 1 
0:1) T'llU ^f»tifcig a H B §iixf;H7T;i/ : 
Tftfrfts fcfc-T* fcfc^tt (8-6) §2. 50g («*60. 
7 % ) T-f#So 



Mass m/z : 253 (M + ), 162, 91(base),65 
IR (KBr) : 3184,1749,1698,1540,1410,1248,1100 cm-i 
1 H-NMR (CDCl 3 ):2.84~2.88(ddd,J=1.0Hz,2.4Hz,15.1Hz,lH),3.39 
~3.44(ddd,J=2.4Hz,5.4Hz,14.8Hz,lH),4.68(dd,J=4.9Hz,14.9Hz,lH), 
5.08(s,2H),6.09(bs,lH),6.97(dd,J=2.9Hz,7.8Hz,2H),7.28~7.44(m, 
7H) 

#%0U4-f (8-2 6) 

(4S) -4- [4- (^>^;i/#^>) 7x-jl/] -1- (4- 
7JWP7irjV) T-fe*^^>-2-^> (<b£$J (8-26)) 
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(8-6)(l. 0 0 g) <D&ih*3-V > ( 1 0 mL) Jg* 
t h ij K > (0. 8mL) 4-7Jl/tD7x-;i/!t5Dr>^ 

7J/?M1. 1 lgK « (II) 7-fcr-FO. 7 5 g&iniU 4 

^S^fi^^^^;i/^^x;i/ (50mLK * (50mL) fcjgjfb, 

5 0mLx3) JftiB U ^i)tfe^ixf^x^f;H§* (50m 
Lfr&Z 1)> 1 0%HClzfci8«i (5 OmLK Mlf* (50m 
LxlK «Sft&£zk ( 5 0 mL x 1 ) £T&#bs JH*«S^ r U 

^77^ - (^>-t£>::r:-;r;i/=12 : 1) ttlSU ft&tbfc 

ft (8-26) tl. 06g mm 7 7 . 3 %) T-f#£„ 

Mass m/z : 347 (M+)> 256, 210, 137 N 91(baseh65 

IE (Or) : 1731,1620,1506x1380,1242 cb-» 

1 H-NMR (CDCl 3 )v :2.93(dd,J=3.0Hz,15.2Hz,lH),3.52(dd, J=5.4Hz, 
15.2Hz,lH),4.93(dd,J=2.4Hz,5.4Hz,lH),5.05(s,2H),6.90~6.99(m,4 
H),7.24~7.43(m, 9H) 

#%#J 4 - g : fti£ft (8-27) O^-fig 

(4S) -1- (4-7j^P7i-;i/) -4- (tl»D^7i 
-fr) ?H-¥y- 2 -tf > (tfi^ft (8-27)) 
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ib^m (8-26) (2. OOg) co&Wtxmx-XT'fr-** J 
( 5 0 mL) *jftfc 5 7 ^ £ A - 0 . 2 0 g fcilUHa 

*g*&x BS£*> U *tf ;i/jb ? A£ u-? b 7 4 - (JddW 
A : 7t h > = 1 0 : 1 ) fctiitS bih&Vt) (8-27) & 1 . 
3 6 g (JR*9 1.9%) -effSo 

Mass m/z : 257 (M+), 214, 120(base), 91, 58 

IE (KBr) : 3106,1707,1620,1503,1453,1383,1257,1218 cm-i 

1 H-NMR (CDCl3),:2.93(dd,J=2.4Hz,15.7Hz,lH),3.53(dd,J=5.9Hz, 
15.2Hz,lH),4.94(dd,J=2.9Hz,5.4Hz,lH),5.22(s,lH),6.85(d,J=8.3Hz, 
2H),6.93(s,J=8.8Hz,2H),7.23~7.27(m,4H) 
4 - h : (8-28) <D&m 

4 - C(2S) -1- ( 4 - 7 ft* P 7 x-;i/) - 4 VT-t? 

* (8-2 8)) 
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<fb£,tJ (8-27) (0. 35g) V 1/ 1 OmLISi 

fc*#T K»;s?>0. 1 2 mL> ^tK h>J7^n^ * >7Wl/*>Ig 
0. 2 6mL§j)D^s 1 (2 OmL) lz 

&%Wmx-3-)l'^X7-)\' (30mLx2)»ttlbv 1 0 %H 

C ( 2 0 mL x 1 ) N g|ftfiW7K ( 4 0 mL x 1 ) s figjfil:&& 

*(80iLxl) ttft#U b U ^Attft*t5. 

^/Px^x/P : n - ^ -y- > = 1:3) CT»St5L B&fls£«J 
(fb-^tJ 8 ~ 2 8) 40. 4 8 g (ifc* 90. 7 %) T't#£o 
Mass m/z : 389 (M+), 347, 252, 214, 186, 137, 119(base), 69 
IE (KBr) : 1734, 1509,1416, 1383, 1248,1212, 1131,900 «-» 
1 H-NMR (CDCls), :2.94(dd,J=2.5Hz,15.2Hz,lH),3.16(dd,J=5.9Hz, 
15.2HzaH),5.04(dd.J=2.5Hz,5.4Hz,lH),6.98(t,J=8.8Hz,2H),7.21~ 
7.25(ms2H) % 7.31(dd,J=2.0Hz,6.8Hz,2H),7.45(dd,J=2.2Hz,6.8Hz,2H) 
4 - i : <fb-£t) (8-29) 
(4S) - 4- [4 - ({2S, 5S, 3 R , 4 R , 6R) - 6 - 

[(^>y;i/#*$/) -3,4, 5 - i> y ^>^;na-^>) 

^.;i/t Fn-2H-t7>-2-'f;i/} ^ ^-;i/) 7 xx;i/] - l - ( 
4-7;i/^-D7xx;i/) T-fe*f-^>-2-^-> (ft £^ (8-2 
9)) 



OBn 
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fc&m (8-28) (0. 3'2'g) OTHF4. lmLMfcO, 
5M-9-BBN/THF (3mL) M£in;U 6 mmMUt 3 . 
SJS6»SSfi*T»*l/3M-K3P04*»» (0. 6mL), TH 
F 4 . 7mL, #%#| 4 - h T* ft & *lfcfls£*b 0 . 2 2 g N P d C 1 
2 (d p p f ) 0. 0 4 2 g^JlOXs 5 0°CT'16 BtFIIfftS, S 
Jfcfcfczk (30mL)x g^^^^;i/^X^;^ (30mL) £inx.. Hz 
=7 4 h53ibs ^tt^ftKai^^^^T 1 ;!/ (30mLx2) tttBTSo 
Mm^^TK (30mLx2K flS?H:&£* (30mLxl) fcTftfr 

= 1:4) izZWmtZ <b&® (8-29) $0. 209g (Jfc 
$45. 4 %) Xff 3o 

Mass (ESI) m/z : 800 (M+Na(23))+ 

IR (KBr) : 2896, 1746, 1509, 1377, 1095, 1068 N 750 cn-» 

1 H-NMR (CDCla), :2.69~2.75(dd, J=7.8Hz, 14.7Hz, 1H), 2. 89(dd,J= 
2.5Hz,15.1Hz,lH),3.12(dd,J=1.5Hz,14.2Hz,lH),3.30~3.37(m,2H),3. 
46~3.53(m,2H),3.59~3.74(m, 8H),4.45~4.64(m,4H),4.81~4.94(m, 
5H),6.90(t,J=8.8Hz,2H),7.19~7.35(m,26H) 

##0<J 4 - j : (8-30) 0^$ 

3-{(4S, 3R)-4-[4 - ({2S, 5 S, 3R, 4R, 6 

R) -6- (^>^;i/7i-^^7< ^-;i/) -3, 4, 5-HJ^>^;i'* 

1- (4-7;p^o7ir;i/) **'yr 3 7*d^ 

*>Wt*?frx-ZT)V (<b^t) (8-3 0)) 
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OBn 




2M-LDA/a7^>-THF (1. 3mL) STHF 3mLt 
#$jRb, - 7 (8-2 9 ) 1. 0 0 gCTHF (1. 5 

mL) m&ztjnz, immmftLtc'&tf-KT? v u-v o . 132 

gCDTHF (2mL) igrMSPx., 0. 5 Btfiaif # L IT * „ £Mtc 
f&mmbry^-Tyk (3 0mL) fcinx., SStRbs mmx-^fr 
x^^jl/ (6 0mLx2) IStiJ-rSo $ ffi 2k ( 5 0 mL 

x i ) izxm&Ltzm, mxmwti- v y ^A^-tus^-rao 

5^;i/ : n-^^r^>= 1:4) ttlgt^^ (8-3 0) 

£ 0 . 7 9 3 g (JjX^ 7 1. 8 %) T*f#fco 
Mass (ESI) m/z : 864 (M+D+ 

IE (KBr) : 2854, 1740, 1509, 1452. 1362, 1215^ 1140. 1098 cm-» 
1 H-NMR (CDC1 3 ), :2.19~2.23(m,2H),2.47~2-59(m, 2H),2.72(dd, J 
=8.8Hz, 14.6Hz,lHh3.04~3.13(m,2H),3.30~3.37(m,2H),3.42~3.4 
8(m, lH),3.64(s,3H),3.61~3.74(m,4H),4.47~4.63(m,5H),4.81~4.9 
4(m,4Hh6.90(t,J=8.8Hz,2H),7.15~7.35(m,26H) 
4 - k : <b£rti (8-31) 0ilr$ 
US, 3R) - 4- [4 - ({(2S, 5S, 3R, 4R, 6R) 
-6 - (sOVfrX**/) t^ftl -3, 4, 5-h'J^>^;^^ 
^>) ^;pt FD-2H-t7>-2-'fM tl-fr) 7x^;i/] - l 
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- (4-7^P7i-;i/) - 3 - [3- (4-7;t/:*D7x-;i/) 
-3-^=arV7"Dtf;i/] T -fe* ^ 5> > - 2 - > Ub-&t) (8-3 
D) 



fc^m (8-30) 1. 7 5 gOTHF-Me'OH (2 OmL) S 
^ll7k5mLs L i 0 H • H2O (0. 0 8 4 g) 4 

mmmfttZo 1 o %h c i7k%mtxm&£ u mm*-?-**.*^ 

Jl (3 OmL x 3) tX&iikTZo M4@4b^ ^&£$/3-h^ 
XJ/'JiJ^^ii^A^nv l>^77^ - (l^x^jH^ril/ : n- 
^*y-y=l : 1) ttl^b, }§H4$/£l&<o tifca^fc^o 

B^O^'fb^^V^ (8. 4mL) m&fc 2 M-tf^if U^* n 7 
YQi&fctf-l' ( 0 . 8 4 mL) ^in^-x 16I^F^ji# 

v^^A ( 0. 0 8 4 g)OTHF (lmL) M$K39f£ 
l#iD;U ^bM^fSlimfcligU 4 -7*D^7;i/^P^>-tf > 
(0. 4 7 g) ©THF (8mL) 3 O^il^t^o 

3tftffigS£MffiTx ft&l 0 0°C-C- 2^F^$g^x 0.3 6 8 g®TH 
F (8mL) ^^?^fc*^T> $tSIS^bfc^U--V-^M^©TH 

F®m*inz.s immmfttZo o-cr-Pd (Ph 3 

P)4 ( 0. 0 6 8 g) ZMits 5Wlfcil^^ KOTHF 
(7mL) ®WlZMx.s g&T- 1 R^m^f £ o &Jfo®£ 1 0 % H C 



OBn 
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l&mm ( 2 0 mL) ZIMtLs »l|x?-/l/x;*^;i/ ( 5 0 mL x 2 ) 
ilfiU mttiWL%7k (50mLx2K &m-ki&& ( 5 0 mL x 1 ) 

-\*^>= 1:5) tlT^M-r^ <bl!r^ (8-31)10. 91 
0 g (JR^7 3.7%) nmtzo 
Mass (ESI) m/z : 551 (M+Na(23)+1)+ 

IR (KBr) : 2920, 1746. 1690, 1610, 1310, 1280 N 1240. 1100 cm-i 
1 H-NMR (CDCl 3 ),:2.23~2.42(m,2H),2.72(dd,J=8.8Hz, 14.7Hz,l 
H),3/09~3.74(m,llH),4.46~4.63(m,4H),4.66(d,J=2.5Hz,lH),4.81 
-4.94(m,4H),6.91(t,J=8.8Hz,2H),7.11(t,J=8.3Hz,2H),7.33~7.89( 
m,26H),7.96~8.00(m, 2H) 



(4S, 3R) - 4- (4 - {[(2 S, 5 S, 3R, 4R, 6R) 
-3, 4, 5-hUfch*D**>-6- (hFD^rJ/^f^) ^;i/hK 
D-2H-t7>-2-^H ^^^) 7 x ~ ;u ] -1- (4-7 )V 
tD7i-;b) -3- [3- (4-7W&7i;M 

7-p tf;H ^-fe*f-^>- 2 (<b£-$i (26)) 



^•^^ (8-31) (0. 2 7 g) Oig.ib (5. 4mL) 
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mmiz - 7 8°CT* lM-BBr s/i&ib* f- V > mm ( 1 . 8 m L) 

(3 0mLx3) ^Hif So J*HJJfc&;d< (5 0 m L x 1 ) s 
IOMWtIc ( 5 0 mL x 1 ) N mniki&& (50mLxl) fcTffi&u 

*7A^D?^77^ - (^DD*;i/A:^;-;i/=8 : 1) 
TM^-T^il^^tl (26) SO. 147g (JR^8 9. 1%) 

Mass (ESI) ra/z : 568 (M+l)+ 

IR (KBr ) :3400,2902, 1737, 1680, 1596, 1506, 1386, 1224, 1152, 1134, 1 
086cm- i 

1 H-NMR ( CD 3 0D ) , : 2 . 28~ 2 . 34( m, 2H ) , 2 . 74 ( dd, J=8 . 3Hz , 14.6Hz,l 
H),3.09~3.39(m,10H),3.64(dd,J=5.3Hz, 11.7Hz, 1H), 3.78(dd, J=2.4 
Hz, 11.7Hz,lH),4.95(d,J=2.4Hz,lH),7.01~7.05(m,2H),7.22~7.26( 
m,2H),7.27~7.38(m,6H),8.06~8.10(m,2H) 

mmm6 

3- [3 (S) -3 - (4-7WD7j-;P) -3-fcKP**> 
70K;V] - US, 3R)-4-(4-{[(2S, 5S, 3R, 4 
R, 6R) - 3, 4, 5-hUbh*Pdr^>-6 - (tFP^fi/^f 
K d - 2 - if 7 >- 2 --f ;u] 7 x^;u) - i - 

(4-7Jl/^D7z-;i/) y-b*f-^>-2-7j"> («fb-&«J (2 2)) 
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( 8 - 3 2 ) (0. 0 6 1 g) £ - 2 0 o CT*^b* 1/ > ( 
0 . 6 mL) IzmMLtc'&s ( 2 6 ) ( 0 . 1 1 5 g)' ©ttfb 

(2. 8mL) ig«iHx. N 2PfM#Lfc^ 
2mL*m?L, gfflT? H$B8«#r*o IKx^iH^f;!' (3 0 m 
LK 1 0 %H C lzkj&« ( 3 0 mL) §jDx, #Kxf-;i/x*x;i/ 
( 3 OmL X 3) ills &fflift£* ( 3 0 mL x 3 ), 'l&ffljfctt* 
(50mLxl) Ct^U MJ^ttgitS. if 

;VA : 10:1) I:t»8t5i:ft^ft (22) £ 0. 

0 8 9 g (JR*7 7.1%) T'ff£o 
Mass (ESI) m/z : 570 (M+l)+ 

IR (KBr) : 3370^2902, 1725 N 1506^ 1389 x 1218, 1083, 1011 cm-» 
1 H-NMR (CDsOD), :1.88-1. 99(m,4H), 2. 76(dd,J=8. 3Hz, 14.2Hz,l 
HK3.09~3.40(m N 7Hh3.64(dd,J=5.4Hz, 11.5Hz,lH) s 3.79(dd, J=2.0H 
z, 11.7HzaH),4.65(dt,J=4.8Hz, 6.4Hz, lH),4.85(d, J=2.0Hz, 1H),7. 
00-7.09(m,4H) % 7.29-7.40(m, 8H) 
MMffl 7 

toS® (8-3 3) 
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(4S, 3R) - 4 - [4-{(2S, 5 S , 3R, 4 R , 6R) 

- 6 - - 3 , 4 , 5 - h *)^>i?)l* 

1- (4-7;i/3T0 7i-;i/) -3- [(2E) 3- (4-7;i/^"D 
7i-;i/) - 2 2 Ub£r^ (8- 
3 3)) 




8-33 



2 M- LD A/^y? y-T H F (0. 6 m L) STHF (1. 5 
mL) tfiRU> - 7 8°CT-<b^tl (8-29) 0. 3 3 6 g©TH 
F 3mL*iftfciraiU 3 0M}fLfel DMPU (1, 3-^* 
3 , 4, 5, 6-rf>7bF*D-2 (1H) -fcT>; >) 
1. 8mL^Ja^> ^£3 O^lJftS, £jfc«fc:4 -7;i/#P*>> 
t^V/PY-f FO. 1 1 IgOTHFl. 5mLS^^iQx.s 30 
#H«t#Ufc-&N tSffiiMflsTV^-TiM (3 OmL) £iD* N 
t^-fo B^^l-frx-X^fr (5 0mLx2) iUJls JftHi^^TK ( 
5 0 mL x 3 )> (5 0mLxl) £T&& U 

py^77^ - (|gxfM7,r/b : n - > = 1 : 5 ) 
Tn$kT%tfc&® (8-33) £ 0 . 2 5 3 g (JR* 6 4. 4%) 
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Mass (ESI) bi/z : 934 (M+Na(23))+ 

IE (KBr) : 2890,1746, 1509,1383,1359,1224,1137, 1098 cm-i 



1 H-NMR (CDCl 3 ),:2.63~2.88(m,3H),3.12(dd,J=1.9Hz, 14.7Hz,l 
H),3.20~3.38(m,4H),3.47~3.48(m,lH),3.59~3.74(m,5H),4.45~4. 



63(m,4H),4.6S(d,J=2.4Hz,lH),4.81-4.94(m,4H),6.12(dt,J=6.8Hz, 

14.6Hz,lH),6,45(d,J=14.7Hz,lH),6.90(t,J=8.8Hz,2H),6.95(t,J=8.7 

Hz,2H),7.14~7.35(m,28H) 

mmm s 

(25) 

4 - ( 4 - {[( 5 S , 2R, 3 R, 4 R , 6 R) - 3, 4, 5 - h . 
0 t Kp3^>- 6 - (b h*D^r^^f-;i/) ^l/hh'n-2H-K7> 
-2--f;i/] 7xn;i/) - (4S, 3R) -1- ( 4 - 7 Jl 

tn7i-Jl/) - 3- [3- (4-7WD7i-;P.) 7 

K3-¥y-2-j?y (ih&® (2 5)) 



<bi§i$J (8-33) (0. 2 3 g) —)V — T H F (10m 

L) lit5%/t7^l)A-I|0. 1 1 5 gfciniU 7k*#*gH 



OH 
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Tm&fctZ (25) *0. 1 1 3g (JR*8 1. IX) T? 

. Mass (ESI) m/z : 554 (M+D+ 



1 H-NME (CD 3 0D), :1.88~1.95(m,4H),2.66(t, J=7.3Hz,2H),2.75(dd, 
J=8.3Hz, 14.2Hz,lH),3.09~3.40(m,7H),3.64(dd,J=5.8Hz, 11.7Hz,l 
H),3.78(dd,J=2.5Hz, 11.7Hz,lH),4.91(d, J=2.0Hz,lH),6.97~7.04(m, 
4H),7.18~7.33(m,6H),7.38(d,J=8.3Hz,2H) 
5 - a : fc^to ( 1 1 - 3 ) 

5 - (4-7f-l 0, 1 0 - 5? * - 3 - V * * V - 3 - *-7" 
h'J->^D [5, 2, 1, 01, 5 ] 7=* >- 4 --f - 5 - 

v^>^>K^f"-n/a:^5 t ;u Hb£$J (l 1-3))- 



(R) - ( + ) 2, 10-*>77-7il'n (0. 8 9 g) Oh 
;vx> ( 1 4 mL) gits *^Ts ^M<t± b U * A ( 0 . 18 2 
g) *;&flitgia-e2 0#Hfi#Ufc&s *^;i/-5-*Pn-5-tf 
*y->tl/l/-h (0. 8 16 g) fcimits.gi&T? lEBtBftf*- 
Kji5?t^«a^n^<bT> : E-T7j< (4 0mL) llx^JH^ 
(5 0mLx2) JlUffi-fSo $ HJr& * $*Q:£&7j< ( 5 0 mL x 

i) tcrift&u «t'*»K± h y ^AtTi&ji-rso M£g*u 



IR (Or) : 3394,2908,1737,1506,1386,1218,1089 cu-» 




o 



11-3 
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> = 4 0 : 1 ), : n-A^f >= l : 2) Ct 

nmtZ ts fo&fy} (11-3) $ 1 . 3 0 g (Jfc# 9 1. 8 %) T* 

f§ o 

Mass m/z : 343 (M+), 312,279, 129(base), 101 

IR (KBr) : 2944,1720,1689,1440,1413,1389,1335,1215,1050 cm-x 

1 H-NMR (CDsOD), :0.97(s,3H),1.16(s,3H),l. 35-1. 41(i,2H), 1.87 

~2.12(m,7H),2.39(t,J=8.3Hz,2H),2.78(t,J=7.4Hz,2H),3.46(q,J=4. 
4Hz,2H),3.67(m, 3H), 3.85~3.88(m, 1H) 
#%0"J 5 - b : fixity (1 1-10) 
(4R) - 4- {(IS) (4-7*D^7x-;u [(4-7J^D7 
7 K J ] * ?■)],} - 5 - ( 4 -TV- 10, 
-3, 3-^**y-3-^7hi;^^D - [5, 2 , 1, 01, 
5 ] >- 4 fr) -5-^^V^>^>^^f;i/xXr;i/ (ft 
^ (11-10)) 




T i C 1 4 ( 0 . 23mL) (Digit > (1 0 m L) ^fcizk 

T i (0 iPr) 4 (0. 2mL) fcjbniU 1 5#H«#U*: 
In (11-3) 0. 6 5g(5ift^l/> (3. 5mL)| 

7 2 mL) £ 1 B^m^Lfc^ - 2 0 °C b N (1 z ) -Tif 

88 



WO 02/066464 



PCT/JP02/01481 



-2- (4-/0^71-^) -1- (4-7WD7l-iH 

> 1 . 15 g(Dt&ih* 3-V > ( 3 . 5 mL) ^Wl^UtLs 3 ftRStttt 
t5» Mi^tS^-^^ > (lmL + 5mL) ^JPXs 
tRl, 1 0 %i&m7kmm (3 OmL) £JD^ ^^x^;i/i^x;i/ 
(50mLx2)s illllx J^ffirS^TK (50mLxl), MfiW^k 
(5 OmLxlK f&ftl'ki&Tk ( 5 0 mL x 1 ) fcTi$fc?$ L> HftzkSfu 

^DY^77^ - (^DD*;VA;7"feh>=50 : 1 1 )> (M 
n-^^rtf->= 1 : 2) fcTtt»U -fb^rt) ( 1 1 

-10) 1 0. 7 0 8 g (i&*6 1 . 1 %) T-t#fco 
Mass m/z : 622 (M+2)+,620 (M+), 343,278, 200, 135, 95 
IR (KBr) : 3376,2944,1734,1683,1509,1437,1269,1131,1059,1008 



1 H-NMR (CDCls), :0. 95(s,3H),0.95(s,3H),l. 24-1. 39(m,2H), 1.60 
~2.04(m, 5H),2.28~2.33(m,2H),3.45~3.57(in,3H),3.62(s,3H),3.79 
~3.91(m, lHK4.56(t,J=9.3Hz,lH),4.95(d,J=10.2Hz,lH),6.34~6.38 
(m,2H),6.71~6.76(m,2H),7.17(d,J=8.3Hz,2H),7.41(d,J=8.3Hz,2H) 

*MT0J 5 - c : fc£r® (11-11) <D&$,& 

3 - C(4S, 3R) - 4 - (4-7*Dt7i-iV) -1- (4 - 

(11-11)) 




Br 
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(11-10) 0. 5 2 g® h;i/x> ( 1 0 mL) $g«fc 5 
0°CT*N, 0- Y y V)VT% YTK h* (B S A) 0. 4 

lmL^nx, 3 0m#Lf;is lM-Th7-n-7f/l/?> 
^-^A7W U K/t* l>7tF'D77> (0. 84mL) Sin*, 

5 Qx^znmmnr^o £jfc**ss*T**u (i 

mL) fcin*, 5#K8l#l,fc& % 10^£S*itlK (15mL) S 
#U£s ftlx^M^f^ ( 5 0 mL X 2 ) &£tj-f So &ttUft£7k ( 
5 0 mL x 1 ) N l&*Pfi@7.R (5 OmLxl) ISln^^7j< ( 5 0 m L 

xi) tx.^b, h «; *AfcT?i&jfci-£o g^^ssi, 

n = 1 : 3) ttMb, <b&® (11-11)^0.2 

2 7 g (ifc^6 6.7%) T-li^o 
Mass m/z : 407 (H+2)+,405 (M + ),270 N 208 x 169a29(baseK 95 
IE (KBr) : 2938. 1758^ 1503, 1440, 1371. 1233^ 1101 cm-i 
1 H-NMR (CDC1 3 )> :2.21~2.56(m,2H),2.49~2.61(m > 2H),3.08~3.1 

2(m, lHK3.67(s,3HM.66(d.J=2.5Hz,lHM.92~6.97(n,2H)>7.18-7. 

22(m.4H),7.51(dd,J=1.9Hz,6.3Hz.2H) 
#%0>J 6 : <fb£$J (12-4) 

3 - {( 4 S , 3 R ) - 4- [4 - (3 - {( 2 S , 5 S , 3R, 4. 
R, 6R) - 6- {i>s&fr ?-)],) - 3, 4, 5- ( h U 1 
^;i/bFn-2H-t:7>-2-^;i/} -1-t*p^ 
>) 7 x^;U] -1- (4-7;WD7iZj|/) t^V7t'^^>- 
3--f;i/} 7DtP>^f;i/i7,7il^ ({b£$J (12-4)) 
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OBn 




it^m (11-11) 5 7 5 m'g £ 3 -. ( 2 , 3, 4 , 6-rb7 
-o-^y^^-jS-D-^l/^K^^jV) - l- 7*n^>l. 2 
g * h V x-J-JVT ^ > (5mL) izmML. ArtH^Tx MJ-o 
-F'j;i/*770.(43mg) hB^^^^^^A ( 1 6 m g ) £AD 
*T 1 0 0"CfcT 1 3I$IHI«#1-S. i^CIls ^&$l£3S'JL£ 
f N Mifjl/xxfil' ( 5 0 mL) fcfcfcU 1 0 %i&M, fS*n£ 
JlTKfcTffi&bT^ ^TkBit^ h U £ A T o ^£g£U 

n--N^r-9->= 1:4) tT»»tJL ft-^t) (12-4) € 1 . 
1 g (J&*8 7. 0%) -nmtco 
Mass (ESI) m/z : 890 (M+l) + 

IE (neat) : 3016,2896, 1741,1503, 1371, 1215,1092,831,747 ci-' 
1 H-NMR (CDCl 3 ),:2.23(q,J=7.8Hz,2H),2.44-2.60(m,4H),3.11(m,l 

H),3.33-3.44(m,3H),3.58-3.75(m,4H),3.66(s,3H),4.54-4.94(m, 9H), 

6.38(m,2H),6.91-7.32(m,28H) 

#e»ttfc'fb^t)(±##0iJ4- (i), (j), (k) Rvmmms, e, 

7, 8tcftoT-j&5£ (I) Z®Z&m$mi£tteZ>o 

#*«7 : <b^r^J 5 0 <D<&j& 
. (4S, 3R) -3- [(3S) -3- (4-7JVt07i-Jl/) 
- 3 - h h* - 4- (4 - {[( 2 S , 5S, 3 R, 4 
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R, 6R) -3, 4, 5 - b U t h* D - 6 - (tFD^r^^ 
)]/) Ult K D — 2 H— t7>— 2 --Ol/] ^ h#^7DK;i/-3- 

> (ft«&«35 0) 



Tk^-fb^- h U t? A 4 . 5mgODMF (lmL) j8»»t:*^T 2 , 
3, 4, 6 - o -5r h 7^>s;;U- 1 -x^-dr^- /? -D - £ 
7;i/;M^7-jl/6 2 mg©DMF (3mL) »»£in;U 2 0# 
K»#bfe&x (4S, 3R) -4- [4- (3-7-D^7Dtjb) 
7x-;i/] -3- [( 3 S ) - (4-7il/tn7i-jl/) -3-th*. 
D^^7DK;H - 2-7t^^>-2-^>5 7mg®DMF (3 
mL) ^IStJDXs 1ST 2 ltgil#t^, (20m 
L) fcSfs Rlxfju^fjl/ ( 3 6 mL x 2 ) iffltS, $tt}$ 
(3 0mLx2), tgfn^^7j< (40mLxl) fcT8fe&U ft 
7kSK»^^*S/»AtTte*f So »i*SSU il^THF (5 
mL) - M e 0 H (5mL) m%t£ b N 5 %>\5t>b A-Utlfc 5 0 m 

P D*7l/£ : p< * = 1 0 : 1 ) CTlliltft^|)5 0 £ 4 3 

mg (JR*6 1.2%) T^f feo 
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Mass(ESI)m/z: 628(M+1) + 

IR(KBr):3388,2902, 1734, 1509, 1389, 121§, 1080 

1 H-NMR(CD 3 0D):1.87-1.97(m,6H),2.73(t,J=7;4Hz,2H),3.10-3.15( 
m,lH),3.12-3.39(m,5H),3.52-3.57(m,2H),3.53-3.69(m.2H),3.78(dd, 
J=2.0Hz,10.7Hz,lH),3.87(dd,J=1.0Hz,10.5Hz,lH),4.64(bt,lH),4.85 
(d,J=2.5Hz,lH),7.00-7.09(m,4H),7.27-7.37(m.6H) 



(4S) - 4- (4 - {[(2S, 5S, 3R, 4R, 6R) - 6 - 

(s<> * 3 , 4, 5 - h V ^JV 

h FD-2H-k"7>-2-^M if;H7i-;i/) - 1 - 7 x- 
2 (fc-&tl 19-9)) 



(3R) -3- (4-/Of7x-^) - 3- t|»D#'>-N-7 
x-jI/7*d;^7U* (19-6)) 



%Mffl 9 



OBn 




##0)J 8 - a : (19-6) ©llrffc 
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3 - ( 4 - y p ^7 x.-)i) - 3- t J FV-N-7i^7'D;t> 
h* (9 5 Omg) <Dx.f? ; -)\,-i&ib*?-\/>®m (3 : 1, 4 
mL) tRuCl 2 [(S) - BINAP] (i?^DD [(S) - ( 
-) 2, 2' tT^- (^7i-WX7^;) -1, 1' 

*3 = £ a ( I I )) ttiM l 2 mg) &jd*.s 1 0 0£ 5^jS 

-crafts ^,fitT*fmtfe^ B B B §5mtig^-r?,h> 

4b£rt> (19-6) £ 7 2 5 mg (JR*7 6 % N ^jSrJR* 9 9 % e . 

e . ) T* ft S o 
m.p.=210~212°C 
[a] D : +33.0 (C=1.0, THF) 
Mass(m/z):3rl9(M + ),183,157,135,93(BP)65 
IR(KBr) : 3316, 1614, 1599, 1530, 1443, 1368, 1065,693 cm-* 
1 H-NMR(DMS0):2.69(dd,J=4.4Hz,14.2Hz,lH), 2.77(dd, J=8.8Hz, 14. 

2Hz,lH), 5.16(n,lH), 5.69(d, J=4.4Hz, 1H), 7. 14(t, J=7. 3Hz, 1H), 7. 

40(d,J=7.8Hz,2H), 7.46(d, J=8.3Hz,2H), 7.64(d, J=8.3Hz,2H) , 7.69 

(d,J=7.8Hz,2H) 

8 - b : (19-7) (D<&& 

(4S) -4- (4-7Dt7i^) -l-7irjl/-n^y 

>- 2 (^^rt) (19-7)) . 




•Br 



19-7 
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( 1 9 - 6 )( 5 0 0 mg)©THF»» ( 7mL) - 
78&tc:TDIAD (*;-fV70 (0. 
67mL) £PPh3 ( 4 7 9 mg) ©THFW (3mL) ZffiT 

A^rif>:i^if;i/xxf^=5 : 1 2 : 1) fct ttKi" 3 fcs 
(19-7) £2 6 Omg (Jfc$5 5. 2%) 

m.p. = 113~115°C 

[a] D : -146.0 (C=1.0, CHCla) 

Mass(m/z):301(M + ),260,184,103,77(BP) 

IR(KBr):1728, 1599, 1485, 1377,1149,828,750 cm-i 

^-NMRfCDCls^.giUd.J^.gHz^.lHz.lHh 3. 56(dd, J=5.4Hz, 1 
5.1Hz,lH), 4.98(dd,J=2.4Hz,5.9Hz,lH), 7.04-7. 52(m,9H) 

1G&® (19-9) <D&!& 



OBn 




Zn (Cu) ( 1 0 6mg) OTHF-HMPAg$ (3 : 1, 
4mL) tfc&t&i (19-8)(1.0g)£Sfl;U3 B^MM 
t5c S«»t0flEttTt»»/<7^i)A (1. 7mgK 2- ( $> 

t7i-Jl/ (4, 4mg) £#n;L5 
#Hat#LfcgU ( 1 9 - 7 ) ( 2 2 3 m g) Sill*.*. EJfc 
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**£ft£-c**ift % 1 o ( 5 omD, wwi*.?**. 

ZrJV (3 0mL) Ztoz.T^%!®iZZMtZo 3 r& £ f^igx 
^r;i/ (50mLx2) jftffiU &&r££7j< (5 OmL), fiSfll&ig 
7K ( 5 OmL) ttft#U M7mm± h U * A fc T tt«t * • 

: ^*-tf-> = 1 : 4) fctllt5i:ft^.( 19-9) § 

mmmmtLxA som S (jr*8 4. 3%) 

m.p. =95~97°C 
[<x]d : -61.2 (C=1.0, CHC1 3 ) 
ESI-MS(m/z):796(M+Na)+,774(M+l)+ 
IR(KBr) :2854, 1749, 1599, 1497, 1452, 1371, 1212, 1068 cm- i 
'H-NMRCCDCMrl^l-l^OUH), 2.04-2. 10(i, 1H), 2. 63-2. 74(a, 
1H), 2.81-2.87(m,lH), 2.94(dd,J=2.4Hz,15.1Hz,lH), 3.18-3.22(m, 
1H), 3.29(t,J=13.1Hz,lH), 3.36-3.40(m,lH), 3. 53(dd, J=5. 9Hz, 1 
5.1Hz, 1H), 3.59-3.75(m,4H), 4.55-4.66(m,4H), 4. 80-4. 88(m, 4H), 
4.96-4.98(m,lH), 7. 02(t, J-6.8Hz, 1H), 7. 14-7.37(m,28H) 

3^0 It^t^s, 
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ft $ <D $5 ffl 



1-. -Jt£5£ ( I ) : 




4-(R 3 )q 



(I) 



(Ra)r 

Ci~c s 0r;i/nJp^g, - cooRu (b) : 



H 3 C XH 3 
■CfxtSs ( a) : 



C5£#s R:li-CH 2 OH^ -CH 2 OC (0) -Ril^li-CO 
2 -RJs R 3 H:-OHSXli-OC (0) -RJ N R<li- (CH 
2)kR 6 (CH 2 )i- «SU khl&0X&lJ^±CDl8t-(:&!K k + 

- C H = C H - v -OCH 2 -s *;i/#-MXtt-CH (OH)-T* 




( a ) 
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A 2 (i s Ci-C 6 0 7J^jl/i N C i~Ct<DT))/n*i/f& s Ci~C 

2 . -jteaS (II) : 
Al top • • 

T'^^ti^-fbAtl^N (III): 




(m) 



(^4»n Ass A4 S RaSlFiu q N r &±IBfc: 1*1 bo) 
ch^if (I) T*^^n^<b^tiX(i^^^t:ffF^b 

3 . -j&5£ (IV) : 



. _i . •-* 
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(W) 



n s rx A 3 > A*RTFR 3 &±t3 ic H U „) 
-ZTjUStlZfc&Vat, (V) : 

jy"* m 

Al (R3)p 

4. (VI) : 




(VI) 



(R 3 )r 

(^tfx lis Ps qs Alx Azx An AtRXtR 3&±f3fcPI Co 

T?* SftSfc£»<Z>ffl3SK«£fT "5 - fc£#&i:f S-JRS (I) -c 
5 . -JKS; (VIII) :• 
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(R 3 )r 



(5£#n Aix A 2 , An R 3s n N p N . r ft±f3h |SJ bx-fe 

0X& 1~ 1 0 <Z>^gftT*&So) 
T ^ £ ft Mb ll-fl (IX): 



R«-(CH2) O R 2 

(5$# N RsStf R 3 &±g3^|S|CT& tK R 6 &ad^>JI^ -C 
H=CH 2 Xii-CH 2 0H§if,) 

5£ (VII) : 



(Ra)r 

(5$fK Ais A 2n Ak R 3n n s p> q N r.l£±fZtm £T*& • 
So R 7 «^^^ (-), -CH = HC-, xy;-0CH 2 t^ o k 
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ttl£lJt(Dfi»s lttOXfcfcl^OfiR-CfcoTx k + lttl06l' 

#JB fc <fc a M n v * y p -;W£T£>J o 
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[2002^7^150 (is. 07. 02) ®m%%%m : mmzmmm® 

lttffijE$*lfc ; mtiWtoV&mit&mK L. (21) ] 
1 . miE'&) ( I ) : 




(I) 



=^;Hx d-CtCTJ^^r^ -COORu (b): 

-c^ 0 *' (b, 

H 3 C >CH 3 

Xl±&5£ (a) : 
% 

R3 Yl R3 (a) 

CjfcfK R 2 li-CH*0Hgs -CH2OC (0) -RiSXii-CO 
2 -Ri&-C&£o R 3 li-OHiXli-OC (0) -R.itifeS, R 
(CHO ^.(CHO.-S ({IU kklttOXttlttJ:©! 
Ds k + ltt 1 0WT©SS£T-i&5. SfcfcRsttJg^fc^U 
(-)x -CH=CH-. -OCH2-, *;i/tf-;i/gXtt-C 
H (OH) -T'&Sp) TfctK R4gfci:&*E?--#*Jg^©*S£-e 
rf7hFP tr^>^t:!^^L/TV>SoD T^tSt'*5. A is As 
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A*&s C i-C ,(DT)V^)Vm. Ci-Ci(07^3*fi, C,~C 

^ ;i/ ^ - ;i/ r ;p =^r ;w t* s o 

2 . -ft* (ID : 
Al <K> P ' 

A in A*s R.*lFpttJ:'Ofcill5^ XttAD*^*©** 
-c^^ns^b^tifcs -ft* (III): 




(in) 



(** N As. A«x Rs&tfxix r ttJilBKIHJ D„) 

-ft* (I) ^SnafcafcXtt**^** 1 ' 
3. -ft* (IV) : 
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1. S&#©$&ffl&l^©*tlEK:<J;oT, RJ^ff7k KDf7^ 

2. *e»*©<6B801«©<b^i:9l^^:j»tWO9 7/1 6 4 5 5© 
—lis 9 7/1 6 4 5 5©^ W— A 1 fB^fc'g^te&tf) 




H. 




(a) 



(b) 



( c ) 



(d) 



OR 8 * 




(e) 
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SIJBXiftWO 9 7/1 6 4 5 5tf>* W-A l!B|fcC5'ft£-4$3f*, G# (b) 

, (c) , (e) omom^s wimm* <-o-g) 

(2) *Ra*o«5H»i««){i:^«rtc»v^r, R 4 ©k. 1^0 

T?fc5o 9IJflX«WO 9 7 / 1 6 4 5 5 1/- A 1 Et©G# 

(d) &<t>it&Vo'eii. T h7t Kb 9 y«*HMfc1"*Bft#J**G>W« 
©ft***©* tTV>S , 1-*fct> 0 - 7 * * Afe* 

fjOO-^!)a^F (o-ga*S#) i:*ot^5. :©^i:ti^t, 

9lffl^W0 9 7/1 6 4 5 5©^ v-A 




5lffi^iKOG^ (d) S 
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5/Mg{c#^5^y =i/^-^ss/iifT, -r/ife^^^rtoftmx- 

-if y a$/m, Slffl^WO 9 7/1 6 4 5 5©^ W-A l|B«CDj3- 

( & ± ) 
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